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(57) Abstract: 

PROBLEM TO BE SOLVED: To reproduce a medium as 
a dual layer type optical information medium in a 
sticking type writable optical information medium. 

SOLUTION: An optical information medium is provided 
with a first information recording layer 12 capable of 
optically recording information by irradiating it with a 
recording laser beam and being made of an organic 
pigment, a second Information recording layer 12' 
capable of optically recording information by 
irradiating it with a recording laser beam and being 
made of the organic pigment, a clearance layer 11 for 
focusing provided between the first and second 
information recording layers 12, 12' and having 
translucency to the recording laser beam and a 
reproducing laser beam and a first and second 
translucent substrates 5, 5' provided outside the first 
and second information recording layers 12, 12'. At 
least the first substrate 5 and the first information 
recording layer 12 have transJucency to the recording 
and reproducing laser beams, a signal is recorded by 
converging the recording laser beam made incident 
through the first translucent information recording 
layer 12 on the second information recording layer 12' 
and the signal is reproduced by converging the 
reproducing laser beam made incident through the first 
translucent information recording layer 12. 
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12' ztii:>m-t^~cr>mmmmmi2. 12- 
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mm 1 2' a. mmE^m^?>m-<7)mmimmi2^ 
mtxxiiiLfzEmmi^—ryt^mm-r^zbizx'o. 
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(7)mtsMm ( 1 2 ) t , mmmi'—9'^(7)mm(,zj: o 
imm (12' ) ;itL(>^-tm-conmtmm 

(12). (12') eoUzm(ft,ii. mMsEMmu- 

i'm.t/m^mi^-^mzM LTjS7Ett^*-ri. y^- 
:!^:^mmmM ( 1 1 ) m-bmz.<o'fmsmm ( i 
2 ) , (12') (Dfmizmfi^titzm-tm-cTimL 

(5) , (5' ) t^^t. i^-^<i;tm-«OS:K 
( 5 ) i:l|-c^ffffi^^ (12) fc^sfe^fflW— 

RVw^mi^-^r^izntrm^^^L, miKTimi 
imm (12' ) {i. mye'it?:^-t^m-(^^ ( s ) 
iat^'fffisis^® (12) ^mbxAmbfzimmiy—^ 

{3. lasffli^— r^e^oHsitfcj; oye-^mizmmmmL 
m^m-&.m^^fi,^^&m-<?immMmm (12) *s-^<t 
<?.ix7t:ig-«T'f (1) mucomm. ( 5 ' ) c?) 
±t3. Mmmiy-^yecommizx '^^'^mizmmmm 
Ln^^m&mi}^'^^j:&m=:commimm (12- ) 

m(1-i:.tit:m-cr)7'^x^ (1' ) ii^WL, ClixA.^ 

-tisntfOT^-f ( 1 ) , ( 1 • ) comm^imm 
(12). (12' ) m^^mAzm-^h't^rL, zn. 
i^mmimm (12). (12-) cnmiz. mmmm 
u—f^t/w^mu—rmzMLxm^tt^^^^ y 
t-:^xmm?m (id t<m!S.^tLXi3'o, 'j'-tc<t 
hm-c7)mm ( 5 ) tm-^^'Sfgiefib® (12) mm 
mu~^m.vm^mu—r^tzMLxmm^^L. 
m-(ommmmm {12- ) myc^^^i-hm-cri 

( 5 ) fcm-C0ffi#fifS^Jl (12) ^jiLTAML 

m^JM3 ] m-commima (12) tm-(^mm 
Mmm (12') tff)^mi. m-co^msmm ( 1 

2' ) {zmmLfzimmu—f^coy<v-m&izMi. 
m~commmm (12) ^ai^-r-^mrieifi^^ffli^-if" 

& i i: t 1 2 tri3a«3e^i?SM 

^rtotffgissii (12') (c«:^-ri>ie«5fflw-if3K 

cr>X4^-y hflSrd. 7=j— (11) cogtif 
N A= n s i n ^ fc L/C t # . »-iOW#ie«® ( 1 

2 ) km-<7)mmsmm (12-) ( 1 0 



[ffss^s ] yyt-:^xmmmm ( ii ) -*fco 
X'f::^^' ( 1 ) . ( 1 ' ) ^m-^t>-it&m*mimi^ 
xK-^&zt ^mmk^i>n^mi-'4<7>f^tLMzmM<^ 

immme j m-tm~<omm^mi (12). ( 1 

2' ) tfDie^Jlt^^MtfOl-'— rTfeS^Atf^flSHmM 

m^miy-^±^mt-rtm—tmr.(DKmm ( 1 

3 ) , (13') ^^ix^ix^L. iJ'^^< i tH-OTtf 

^iB«s (12) n^mizm.»t^tui.f^-'<r)mim ( 1 

3) {i. ^^m\y-^±cr)-^.^mMLn^^m%'m. 
mmxh ?>^zt^nsib -r i. it ^ 1 ~ 5 contiMz 

m^mi ] wig^^Ji (12). (12') b^L 
xmmmimm (12). (12') bu^mh—^z/t 
cr>miirm^m^^i>mti^mm^tL. ztLi^<r>mbmmim 
m (12) . (12' ) bco^m-/)m^mu—>f^t:K 

ca*3S8 ] m-commtmm (12) tmmiy 
-•^fye^mM^-it^ zbiziio. m-comm. (s) com 
m^mm^i,z^v%^mx'h^ - 1 ^nwibi-m^ 

CiS^Jl9 3 m-tlg-<73fSfgie»il (12). (1 

2' ) {±. tmmi^—f^iMM$'±szbi,zx^). ^ 
coji(^miti-mw^&Hz^-{\: L#«. ST'S, ^ .r t *!^fS t 
f is^Ji 1 - 8 coi^iitHzsimco^mmi^. 
I mmm 1 0 ] ^wmmzmmi:Mm-ti>yjmizii 

(-^T, mlB^SR^l~7«Mfi*»c03eif^SE*&Mffl 

L. ®-<7)SK ( 5 ) mt^i^mmm ( 5 ) ^iiL-cm 
■^■tim-bmz.i7)mmmmm (12). ( 1 2 ' ) ccie 

(r)mm ( 5 ) ia!iA>^>m-fc^-otffii2«5M (12). 
(12') izm^u-^^^^ti^'tim^Lx . mi 

im^mii} mtmmmzmm^im-t&ijmizti 

L. m—comm ( 5 ) w>^>ihis^ ( 5 ) ^jitrm- 
co+^ieM® (12) tia^fflp— r3t^m^LTfi# 

( 5 ) , miioffl^ia^ (12) Mfyit-fi^fm 
m.m (11) Srattmrcotfigfei^w (12' ) tcie 

co«« ( 5 ) {fflw^^^-ffl^ie^fJi (12). (1 

W^L. t Jt. m-'<r>mi ( 5 ) «*>^>|BlS« ( 5 ) . 
^-(T^mmmmm (12) s?>'7:r-«;:?.ffl^Pfji ( 1 

1 ) ^aLTm-COtf^glElt^ (12') tS^fefflb— 



(3) 



1-66622 



immm 1 2 ] miL<ommimm (12' ) iztimm 

commsmm (12) ^mm-ttmssmmmi^—f^cr) 

^^v~m^^K m-commimm (12') coiefs^N-v 
-m&<^ 1/10 art -th^t ^mmt-t^mm^ 1 

[18*31 13] m-t^ncrtmrntmrn (12). 

(12' ) (ciS^fflP— f3e^*«2>-ti-.S.ifct:J:'3. 

-firmm-fcurcosiK ( 5 ) . ( 5 • ) (r>mm?:m 
^10-1 2conivf>Hzimco^^mimf^cosmM±:fj 

mmm 1 4 j 1^- 1 m-s:»tpgieg^;i (12). 

(12') izmmu—fie^m^^^?' ztizx^ . 
^iri^m-tmz.commmmm (12). (12' )co 
±mm^mMmz^^t^-txm^i:im-t?> zt^^ 
mt.-tm^mi o~i 3<r)MiiMz^mco^emmmt^ 

[0001] 

wmw<nyxmmt^h^mti^i.z^^-^^h^xM 

[0002] 

Jt-r -X^- (DVD) ^0|gffl■ft;36gi^T^^S , ^1 CDScO 
[0003] IJIHCO J: 3 ^D V D TJi:. Wc^^W^-th 

tOb- y h*>^>ft-^2:a;?iJX^/::*:). ft±8. 5GB^ 



[0 0 041 §<^>tc. fne<5oi3^DVDf{s. 2m& 
mM^Tco^ ^ x^:^ \,z\f 'V h ^miSi-thMz x-ox. 

[000 5] ^(?3J:3^DVD{Cfe*.^T«. £|g-5rMfc 
LJt:t>«. l,'>t)l9>-i.D VD-R-^DVD-RAMira^ 

SZ/t^^*s§ix-Cl^&. a:oJ:5^DVD-Rc7)^2ts:(l<; 

^mmt. r'fX:7c7)^fficOfS^S«^tC3K^f-y^ 

r 'y T<?) h 9 y ^ y ^"^ST-J)!. y/U^^coMi}''^ 

I.. t^^oi>cox-^?>, zcoDVD-mi. mmimm 
(cft-f-^ 1 \sif3fm^ik^i)^mx\ ^com^mmm 

fz. DVD-RAMJ4. ^vrA^^^jA^at/jf^Ai 

i:mmLf^i>^cr>mm^mi$tLX\'^^, ztm. ^« 
^msmmi,zm^^P!m^mps^^m/mi:i}^m^:!t 

[0006] Mft«a»«D VD t . 2tS:IA O-^is-lf 3t 

cOT^VXi^i^tr-y v^m^-thii^z^-^x^ >->-^;p-if 

«ytlB1t^i(i, DVD-RT-3. 9GBgJ^, DVD 
-RAMr'2. 6GBmgT'J>|.o ^r^/Hf-^ KTii. 

[000 7] 

fg^DVD. l,->*3(9>l,DVD-R^DVD-RAM-<:- 

ffiffim-cJ: '0±%-^£^'&^m:%^tzmz\i, ^yiv 

fSh&f^iiib^ i(^\:~/9T-yri}^(yWr)^3mmi.zm 

^.'S^'Mxxm^'^^mv—^it^mMLxm^^tm'r 
■& t ^ . ^mcrMm%^mmi,ztmmi^-'f^<7)^mi)i& 
X/. ^<7)^m(omms.»mf)mm. mmtrcumtLx 

^*{ctfOMMW{:3K¥tr -y^T -y r ^ffiS Lt: ry;H^ -y 

T -y T^^cryTU-'^X-n^'t^'^^ti^h -? . Mtl 



(4) 



11-66622 



[00 09] 

[0010] -f^shio. ^wni,zii^^mmmw<.i.. ^ 
mfnzm?m.^'^m^j:'^m^^mm^Ln^itm& 

m''m^L%h^m&mt-i^^j:&m-cr>mmmm 1 2 
h , %mmv'-'f±(nmAi^zx 'ommiz't^mmmL 
nh^^t-h^shf^zK^mmmm 12' t , ifi 
'i>m-tig-c7)tfigfEiiiii 2, 12' orat-fsit^. 

3S5tt^^-r-&7^-;«^;^ffl^^jii It. m-fcm-<7) 

W?gia»«12. 12' ^0^1■M3iStt^>i^^^m-t^- 
■fmzMLxmyt^^^L. mrco'fffgiBiiiii 2' 

{i> ^3ett^*-r&ll-<7)««5&lfff|g|E»ll 2^ 

mLxMiLfzmmm\^~-^ife^mM-t?> ^ t {ci 0 . 

[0011] pwTs fc . yt^izm^mv-^w^^^m 

mm:^rm^ imtyemmmmzi^i^x . m-comm. 
5co±iz, smmu-^^commi/zx oit^izmm*^ 

iimmu-^^comMiz^Kitfe^izmmmmLni, 
*aife3(i*»^^s^-coflfffife«jgi 2 ' wt^ttit 

X:? 1 , 1 ' comiSffi^ie^S 12. 12' fW^a^^C 

m-^ir^i^ti, ztiiommsmmi2. 12- coig 

{c. msi§mmu-^ytRim^mu~^mzicii.xm 



mmmu-'fy(i&Tm±mu—^mzM Lxmrn^?:^ 

^^5 tM-<JDffi«lia^ 1 2 ^MtTAI^f LJtrlfili^ 

[0012] zzx^ y*-:^xmmmmi i«. — 

i>x'^^. tti, m-tm-commtmmi 2,12' 
(omkm/^^oyiy—f'yeA'^xm^ti&mmiz. w 

^mmi 3. 1 3 ■ n^m\y~-f^cr>-m^m7^L 
nt^myt^mmti-?>. ^^iz^ mmmmi 2. 
12' tmLxmfmsmmi2. 12' tn^mu— 

#l2llfeS12. 12" i:<7)4?HT'S^P-ifWSIt 
[0013] Zcr,Xo^j:^mmmmzr>\^Xii. ^X<r>i. 

oi,zi,x^<mmc^simtn^^'ti>, -r^^?-^. 

^tmm 12, 12' izMmmi^—f^i^ii^tim 
^Lxm^^Mmt. n^mziim-comm5mti^i^m 
-tm~cr>mmsmm 12. 12' t-s^fflp— r3e& 

[ 0 0 1 4 ] i oMi*:mzmmr& t . m-ff)fmim 

mi 2WJ:. m-cr>mm5mt-i^m£m5?:mtx§Em 

iico^imm 1 2&x/7:f-:f/xmmm 1 1 StML 
-ciB»fflw— !f3K^*^L, m^^sm-t^, $^>(cs 
^^fc <> . m-'<^fmsSMm i2Ui. m-cTymm 5 m 

*^^>m-ffi^ia^«i 2.12' i,zw^mi^—f^^m 

ma 12 - fcfi, m-<omL5mti-i^m^5 . mrco 
mm9mmi2Rx/y^-:^xmmmmi 1 ^ml-cw 

[00151 mx.{£. mmc^mmc^m^irzii. m-^ 

mmmm 1 2 t^isiifflp— r^^^m^^ii-^ ^ 1 j; 
'0. m-comtscomm^m^mz'^Lxm^^sSM 
•tt. m-'km~(^mmsmmi2. 12' f 

igncoffiigieiig 12, 12' commm^mwmizm 
it^-txm^^rm^h. -t^h-h. mm5commm^ 
^mRx/^co^izi'fFdmmmmi 2^KstMi sco 
mmm^^^. m\>mm^tmm 12. 12' 
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[00 1 63 Zcr>J:o^O:jmwmX'lt, ig-«ott#gie 

mm 12- izsmmu-^ye^mmLxmmosM?:n 

b # . m-cr^mmm 1 2 i^dMm\^-^^'nm^t^ 

smmi2i,zMtximibx4-^$^\ m-ox. m-<om 
mmmi 2 5-figs. mmfm^'it^^triz. m-co 
mmtmmi2' izimmu-^^^m^^-^x. mm 

[ 0 0 1 7 ] =i *}Mfmizii. ^mt^ J: 0 iz. m-<7) 
mmMmmi2' t,zsmmu-^^i:^mLxm^^Mi 

i^M-t-st, m-ffmmsmmi2 - iz 
fmmiy~^y6?:mmLxmn^§m-t^ b ^ . m-<7) 
^mmmmi 2i:mi&^i>Mmmi^—fy6comm^ 
«*\ mz.commtEmmi2' izMM^ti&mmi^- 

[0 0 18] 7^-^i^>'^^-9----}f(cJ: 0, ifef -y^T 
-/7>^>m-cOfSlliiE#igl 2' tie^fflb— r*Sr* 

M.^Mm.fdit. f d=A/ (NA) 2 -cfcs. mw.iz 

li. .r f d (7)gp^^*>'m-co'tf fSie^ 1 2 ■ 

[0019] .rcofc #, ^tH— tOfBfBIBti^ 

1 2^mm-Mmmv-^'}t<nj'^v-^mM^—oM 
mmm\2' ^oi/i ojjiTf;:-r§i-{4, tot^fc 

wmmm.^. 'mzjrmmm.m\2t,z^%Kh^ 
mu—fit<r>x:ifi^y }-mm<^iomz-ttzbX'$>&. 

hg, 19 - ^-co'ffigfeifii 1 2 ■ t^m^s 

# ^tfliom-fiotf #iBiiyi 1 2 t:mm- ^ mm -if" 

[00 20] 7:t-;^XMffl^:if 1 l<7)^ff^^nfc-r 

hb. y~:^xmmmiit.ziii'fMimmu-^zft<7^ 



<?{±, NA = ns i nOXm-tZbt^X'^^. i^T, 

2 ±-r-srggsi&sr fc-r?. t - m— tofflfsie^a 1 2 ^ai 

J§-r.5ieiafflP— !f3E«03iii3fc^gD{4, d = 2 1 a 
n(9r*-r^:fc**T'S'&, fi!oT, D2/d2210i;-r 

-5.7^ca6{;{±, (1 0d2/'4 t an2(9) 1/2 tf"^ 

l|-<7)^S12' i.zhhXdyr~:^:^^--^^ixh 

fzify. ^mzcom-commimm 12' bm-iommm 

Mmi2b<^^mi. ( 1 0d2/ (4 t an2^) ) 

Mm-t&b^iz, m-crymmmmmiz^bimmu- 
^mcomm^-^x.^^^'cmtszbiz^^. :ioLxim 
^iitim^a. -':^<r>mm5mi)^i^^Mmmmmi 2, 

1 2 ' izw^ u-^yt^rMM $ -a-T w^-r ^ .r i *^-sr 

[002 1] 

.iWMcomm<mm\ mz. mrn^mmt^i^i^. *^ 
mcr>m&^mm(,z':i\,-^xMmm-:>wmizmm-r&. * 

J; i.f^m2 mMm-fim2mm^if^<ofA r^uu-c^ 
i^^y^mm^mmmcom^m i , msRxmA iz^ 

■t. m3&t/m4i,Z7ni-J:olz^ r-'^x^m^ r^^^iz 

i^uu-h (MMA) mcommmmx'i^&coiimhi:^^ 

[0022] i 5 <r>}^mcr>mi-b: -;^-;P4 

<r^\-m,z9 v>'^yy:sz^) r-tm.'M.^ixxii o , -eo^^f- 

Z/114 \,Z7fitX -5 1 , 5 co^ScoffilSiegSm^ r « 
3«0b--yf-{±. 0. 74 — 0. &ixm-^m^b^h. 

[ 0 0 2 3 ] ^5 <m\%mmm.%m, r 
§ix, 'fs«i5ii»i 2mm^f\.. :i(mmmm\ 2 

iiJijCO-gr^MA^^j^r^KIWl 3;e)^'ffM§ii-S.. :L<r>K 

tfofti? 0 43 . 'J 3- ym^m<nwm:m'mm:h 

tfiiie«i®l 2tJS#f^O^^-l.iL>cO^Xb°>-=7- 
V^^\,Zi.hWinhZbhX%h, S^>{C, SiC. S 
i N^tfDiEtSWiietlSSrSWS 1 3 fc LTlStt^ i 

[0024] mwrii. 3 (c, w^5<7mm\,zmmmm 
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(JDT-'-f 1 ' ^rmMth, dcO-r 1 ' comms' 
ii, mB'f 4 1 tm t WfiTffi^fe mt^4 Xcoh 

fgiE^Jii2' iimff>^. mm. ti'm^<7)± 
mi 3' {±. £'-rttHafg7^>:^^ i^oKiitsi 3«<t 

ffi^«#Si^J: 0 , 2^.(7)^ 1,1' «^^^< i: 

tvfimmmizx 0 . 2ftiOr ^• Xi? 1 , 1 ' <7)±Sa*>'5 
i^^zS^O-^h-^t^ti^', zcom^. T^'-f^^l, 1" 
^ii^>cottfgfE^®l 2. 12' *>'ffM§fxft®*i'S« 

[00 26] Mxtf, 7=''f:^?'i, 1' (ryj/-tc<hi>n 

ix-i3^-}3(^mm-t^^m^±.mi,zLx . mmt,zmiti-x 

V^^>r^^g«3iJ^»TL. ^<??SS-r-fXj!'l, 1' 

1 ' <7)'jft£< ti^ntit>--n(r>im-t^^mi±mizL 
X. mmmt Lxmm^zw^L.x^^£\^^^^mi^i: 
mr-^h. -eom, 2^^:^o-r^^^^?l, 1' amm^^ 

•r 1 , 1 ' ii^ty^if^Kfi-'^M'^mzk 'Of 

1' crm,znkV'^x^<. ^Lo^^mmff A 
1' ^^mm^-t&. 

[0027] zcommma. ^ittm 13, 13' ^^mm 
mj^-t^zbti^smx'^^. mm. ^y^-j-zi^^-o^ 

■9->- ( M : mmit^JMm^^^COK R 2 2 0 ) ^ 

:J'n'^^-if>'{c^»LT7'-f x^' 1 , 1 ' co'Jf^< t i> 

nii-f}^-1j<ommmt,zm^ t . m^i7)J: olzLXf^x 

1' ^mm-ti>. z<7)Xd^mmmit. 6 0-1 
1 o'cco^x'Witt^. n^m^it L-Tii, ^<m^z2 



[0 0 2 8] v!l£OJ:3{CLT2l5Ci507^^;^^ 1, 1 ' ^ 
iS 0 ^*>^^:/i^Ji{i , 2 -PtfOffif ^^Ji 12. 12' 

com^^^^WTh y ^~A:xmmmm 1 1 coi!'-^< i: 

3Ktc:*fLT^T'$.*;:t*j^ffts, mm. mi 

Rum 2<,z^L fcmxii . mmmt^y ^ :^mmmm 

10029] zc7)j:o ^^mmMmzm^ism-r& t 
^it. mii,zmsitmmxir:-rxdiz. ^e^t-y^^r-y 

i^—fyti:^mcof^-cr)mmmmi2izm^^-^. ^ 

^m(^m-<^mmMmm 1 2 i^m^ i-tiimmu-^^ 
tfi. "^(ommimmi 2immL. y^-^^mmmm 
1 it:mLxmiz;^&mcoi^mimmi 2' (,zi>m-t 

mi 2xt^sR^ii. mm^tL^tmz. mm'^m—com 
mtmrn 12' a. m$mm^ye<7)Mj^.t'<^-rtLXii 

miy-^'mi. mm<^mi:^mmmmi 2' iza^^ 

mmmmi2' ^mm. mmtt^ii^^t^^nz. ^ 
mcom-cr,mmtmmi2i,zm^mu'-r^i:m^^i): 
X. -tcommmmi 2>izcr>^fAm<m,^^tm-ttz 

[ 0 0 3 0 ] HI \>z~<^mmx'^-tx oi,z. 

<o'fAx^icr^5m*'f>m—<o'fAX^ 1 ' com- 
(omw^mi2' izn^^it. ^cr>u^i,z\f-yhim 
m.Lxm^mm^^. zcot^. iSMmi^—fmi. 
^m<r)m~(ommmm 1 2 Lxmmcom~<^mm 
Mmmi 2 ' izmm^ti:&tiK ^m^m-commsimm 
i2:ii^^^m^^^^i>m^. ■^ti^mm-i.immi^ 

^crtmmmmi 2i±^H§mmi^—i'M^^^:^if 

^^■^ztmm-^tix^-^i,. 

[0031] HfflJcomziepffif^iB^ 1 2*f^r«Se^» 

mmco^-com^mm 1 2 iztm-t^ t 
# izmm$tiMmmi-—9'^<ou~'r^'<v-mmi. 

10-20 mW/jU m 2 SS?^>fl.{f +^t'S^ S . 

mmcr>m-<^mmsEMmi2' izm^^^-rtk 
^m£o^-coti^fe««i 2^jffis^^ie»fflu- 

-r3t<^yN°v-^^A>\ mmcomr.'mmEmm 1 2 • t 

^^^ix-SiefifflV— r*<7)yN-v-|gScoi/l OWT 

T'^iiuf, m^<^f^-c^mmmmi 2izmmm)y—9' 

ytco^^j§-i-riz. mmcom-commmm 12 - iz 
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[00321 mm<rM~aymmmm 1 2 - tcfi^srie 
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54) [Title of the invention] 

Optical information medium and method of recording and playback thereof. 

57) [Summary] 

[Problem] 

To arrange a situation wherein, in an optical information medium with the 
possibility of inscription, of the type that is glued together, playback as an 
optical information medium of the dual layer type is possible. 

[Means of solution] 

The optical information medium has a first information recording layer 12 
that consists of an organic pigment whereby information can be optically 
recorded by irradiation with laser light for recording, and a second information 
recording layer 12' that consists of an organic pigment whereby information can 
be optically recorded by irradiation with laser light for recording, and an 
interstitial layer 11 for focussing that is established between these first and 
second information recording layers 12 and 12* and that has transmissivity for 
the" above mentioned laser light for recording and the laser light for playback, 
and first and second transmissive substrates 5 and 5' that have been established 
at the'' outer side of first and second information recording layers 12 and 12'. 
At least the first substrate 5 and first information recording layer 12 have 
transmissivity for laser light for recording and for playback, and by the fact 
that for the second information recording layer 12 ' , the laser light for 
recording that has incided via first information recording layer 12 that has 
transmissivity, is focussed, a signal is recorded, and by the fact that the 
laser light for playback that has incided via first information recording layer 
12 that has transmissivity, is focussed the signal is played back. 

[What is claimed] 

[Claim 1] 

An optical information medium with the characteristic that it has, in an 
optical information medium wherein information that can be read optically, can 
be recorded and played back, a first information recording layer (12) that 
consists of an organic pigment whereby information can be optically recorded by 
irradiation with laser light for recording, and a second information recording 
layer (12') that consists of an organic pigment whereby information can be 
optically recorded by irradiation with laser light for recording, and an 
interstitial layer (11) for focussing that is established between these first 
and second information recording layers (12) and (12'), and that has 
transmissivity for the above mentioned laser light for recording and the laser 
light for playback, and first and second substrates (5) and (5') that have been 
established at the outer side of first and second information recording layers 
(12) and (12M/ and that at least the first substrate (5) and the first 
information recording layer (12) have transmissivity for laser light for 
recording and laser light for playback, and that the second information 
recording layer (12') is a layer wherein a signal is recorded by the fact that 
the laser light for recording that has incided via first substrate (5) and first 
information recording layer (12) that have transmissivity, is focussed. 



[Claim 2] 



.. . 

An optical information medium with the characteristic that it has, in an 
optical information medium wherein information that can be read optically, can 
be recorded and played back, on the first substrate (5), first disc (1) wherein 
first information recording layer (12) that consists of an organic pigment 
whereby information can be optically recorded by irradiation with laser light 
for recording, has been established, and on second substrate (5')/ second disc 
(1') wherein second information recording layer (12') that consists, of an 
organic pigment whereby information can be optically recorded by irradiation 
with laser light for recording, has been established, and that the sides with 
the above mentioned information recording layers (12) and (12') of these first 
and second discs (1) and (1') are glued together, and that between these 
information recording layers (12) and {12^), interstitial layer (11) for 
focussing that has transmissivity for laser light for recording and laser light 
for playback, is formed, that at least first substrate ( 5 ) and the first 
information recording layer (12) have transmissivity for laser light for 
recording and laser light for playback, and that the second information 
recording layer (12') is a layer wherein a signal is recorded by the fact that 
the laser light for recording that has incided via first substrate (5) and firs 
information recording layer (12) that have transmissivity, is focussed. 

[Claim 3] 

The optical information medium that has been described in claims 1 or 2, wit 
the characteristic that the space between first information recording layer 
(12) and second information recording layer (12'), is established in such a way 
that the power density of the laser light for recording that passes through 
first information recording layer (12) is 1/10 of the power density of the lase 
light for recording that has been focussed in the' second information recording 
layer (12'), or less. 

[Claim 4] 

The optical information medium that has been described in claim 3, with the 
characteristic that, when the diameter of the spot of the laser light for' 
recording that is focussed from objective lens (o) of the optical pick-up in 
second information recording layer (12'), is d, the refractive index of 
interstitial layer (11) for focussing is n, and the numerical aperture NA of 
objective lens (o) of the optical pick-up is n sin 9, the space between the 
first information recording layer (12) and the second information recording 
layer (12') is established at (10 d^/(4 tan^ 0)^^^ or more. 

[Claim 5] 

The optical information medium that has been described in each of the claims 
1-4, with the characteristic that interstitial layer (11) for focussing also 
serves as the adhesive layer that glues the pair of discs (1) and (1') together 

[Claim 6] 

The optical information medium that has been described in each of the claims 
1-5, with the characteristic that it has, in the back side of first and second 
information recording layers (12) and (12') wherein laser light for recording 
and playback incides, respectively a first and second reflecting layer (13) and 
(13') that reflect the laser light for playback, and that at least the first 
reflecting layer (13) that has been established in the back side of the first 
information recording layer (12) is a semi-transmissive reflecting film 
wherethrough a part of the laser light for playback can pass. 

[Claim 7] 

The optical information medium that has been described in each of the claims 
1-6, with the characteristic that, touching information recording layers (12) 



and (12' )f layers with a different refractive index for laser light for playback 
than these information recording layers (12) and (12') are formed, and that the 
interface of these layers and information recording layers (12) and (12') also 
have a function as reflecting layer that reflects the laser light for playback. 

[Claim 8] 

The optical information medium that has been described in each of the claims 
1-1, with the characteristic that first information recording layer (12) is a 
layer that can locally deform the surface of first substrate (5) by the fact 
that the laser light for recording is focussed. 

[Claim 9] 

The optical information medium that has been described in each of the claims 
1-8, with the characteristic that first and second information recording layers 
(12) and (12') are layers wherein the optical properties can be locally changed 
by the fact that the laser light for recording is focussed. 

[Claim 10] 

A method of recording and playback of an optical information medium with the 
characteristic that in the method of recording of information in an optical 
.information medium, the optical information medium of each of the above 
mentioned claims 1-7 is used, that from the side of first substrate (5) , via 
this substrate (5) , laser light for recording is focussed in the respective 
first and second information recording layers (12) and (12') and a signal is 
recorded, and that at the time of playback, from the side of first substrate 
(5), respectively laser light for playback is focussed in first and second 
information recording layers (12) and (12'), and the recorded signal is played 
back . 



[Claim 11] 

A method -pf recording and playback of an optical information medium with the 
characteristic that in the method of recording of information in an optical 
information medium, the optical information medium of each of the above 
mentioned claims 1-7 is used, that from the side of first substrate (5) , via 
this substrate (5), laser light for recording is focussed in the first 
information recording layer (12) and a signal is recorded, and that from the 
side of first substrate (5), via this substrate (5), second (first ? translator) 
information recording layer (12), and interstitial layer (11) for focussing, 
laser light for recording is focussed in the second information recording layer 
(12') and a signal is recorded, and that at the time of playback, from the side 
of first substrate (5) , respectively laser light for playback is focussed in 
first (and second ? translator) information. recording layers (12) and (12')^ and 
the recorded signal is played back, and that from the side of first substrate 
(5), .via this substrate (5), second (first ? translator) information recording 
layer (12), and interstitial layer (11) for focussing, laser light for playback 
is focussed in the second information recording layer (12')/ and the recorded 
signal is played back- 

[Claim 12] 

The method of recording and playback of an optical information medium that 
has been described in claims 10 or 11, with the characteristic that when laser 
light for recording is focussed in second information recording layer (12') and 
a signal is recorded, the power density of the above mentioned laser light for 
recording . that passes through first information recording layer (12) that is 
closest to you, is set at 1/10 of the recording power density of the first 
(second ? translator) information recording. layer { 12 ' )_or„ less . 

[Claim 13] ..... 

The method of recording and playback of an" optical information medium that 
has been described in each of the claims 10-12, with the characteristic that, by 
the fact that laser light for recording is focussed in first and second 
information recording layers (12) and (12'), the surface of the respective first 
and second substrate (5) and (5') are locally deformed, and a signal is 
recorded. 

[Claim 14] 

The method of recording and playback of an optical . information medium that 
has been described in each of the claims 10-12, with the characteristic that, by 
the fact that laser light for recording is focussed in first and second 
information recording layers (12) and (12'), the optical properties of these 
first and second information recording layers (12) and (12') are locally 
changed, and a signal is recorded. 

[Detailed description of the invention] 

0001 

[Field of technology whereto the invention belongs] 

This invention pertains to an optical information medium of the so-called 
dual layer type, that is an optical information medium that can record and 
playback information that can be optically read, and that has 2 information 
recording layers, ■ and that has a system of reading and playback of information 
by radiating laser light for playback from one side of the optical information 
medium, matching with the focus in the respective recording layers, by an 
optical pick-up. 

0002 



r 



[Existing technology] 

With the recent development and practical application of laser light with a 
short wavelength, the practical application of digital video discs (DVD) that 
have the possibility of recording and playback with a higher density, is 
concomittantly advancing. In such optical information media, an information 
recording domain is established in at least one main surface, and a pit that is 
an information recording means, is formed in this information recording domain, 
and hereon, a reflecting layer that consists of a metal film, is formed. In 
optical media with the above mentioned DVD system, for instance 2 discs are 
glued to each other. 

0003 

Depending on the number of layers wherein pits that record a signal, are 
established, the DVD as mentioned above comprises 2 kinds, the single layer and 
the dual layer type. In the first type, pits are formed in only 1 layer at one 
side of the discs that are glued together, and from an optical pick-up, laser 
light for playback is radiated, matched with the focus in this layer, and the 
signal is read and played back. It has a maximum recording capacity in the order 
of 4.7 GB. In the latter type, pits are established in 2 layers at one side of 
the discs that are glued together, and from an optical pick-up, laser light for 
playback is radiated, matched with the focus in these respective layers, and the 
signal is read and played back. Because the signal is read from the pits of 2 
layers, a :maximum recording capacity in the order of 8.5 GB is obtained. 

0004 • 

Moreover, depending on whether pits are formed in only one of 2 discs that 

have been .glued together, or pits are formed in both discs, such a DVD as 

mentioned above comprises 2 kinds, the single side and the double side type. 

Both comprise the 2 above mentioned kinds, the single layer and the dual layer 
type. With the latter double side DVD, a recording capacity that is twice that 

of the former single side DVD, is obtained. 

0005 

In such a DVD, also ones with a recording capacity, the so-called DVD-R and 
DVD-RAM, have been developed and investigated. The basic structure of such a 
DVD-R is that a pregroove that consists of a spiral groove that is the tracking 
means of the optical pick-up, is formed in the information recording domain of 
the front surface of the disc, and that hereon an optical interference layer is 
formed by painting an organic pigment by a means such as the spin coating 
method, and drying, and that hereon a reflecting layer that consists of a metal 
film is formed. This DVD-R is a write-once type, wherein a signal can be 
inscribed once in the information recording layer, and cannot be deleted or re- 
inscribed. Moreover, for the DVD-RAM, ones wherein the so-called disc phase 
change recording method, that has the possibility of random inscription and 
deletion, has been used, have been investigated. This is an over-write type that 
has the possibility of many times inscription and deletion of a signal in its 
information recording layer. 

0006 

All kinds of DVD comprise 2 kinds, the single side and the double side type, 
depending on whether pits are formed in only one of the 2 discs that have been 
glued together, or whether pits are formed in both discs. The maximum recording 
capacity in the single side type is in the order of 3.9 GB in the case of DVD-R, 
and in the order of 2.6 GB in the case of DVD-RAM. In case of the double side 
type, it is assumed that the capacities are doubled. 
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[Problems that should be solved by the invention] 

In the DVD with recording capacity, as mentioned above, the so-called DVD-R 
and' DVD-RAM, it was necessary to adopt not only the single layer type, but also 
to turn them into the double side type, in order to obtain a larger recording 
capacity with these optical information media. The reason is that, because an 
optical information medium of the dual layer type has 2 information recording 
layers, an action of the laser light for recording is exerted on the information 
recording layer that is closest to you, and this information layer that is 
closest to you collapses, is damaged or changes, when a signal is recorded by 
radiating light for inscription from the optical pick-up, hitting the focus in 
the interior information recording layer. 



With a double side type of optical information medium, however, the signal 
has to be read successively from both sides, and for the execution of the 
playback thereof, always an action of turning of the optical information medium 
had to be carried out, or it was necessary to playback with a player of the 
double pick-up type wherein an optical pick-up has been arranged at both sides 
of the optical information medium. Anyhow, a mechanism to turn the optical 
information medium is necessary, or 2 optical pick-ups are necessary, etc., and 
thus a problem is that player and drive are complicated, or that they get a big 
size. With such optical information media that playback from both sides, an 
operation such as turning the optical information medium or switching the 2 
optical pick-ups is necessary to switch the playback side. Therefore, it is 
unavoidable that the playback of the image is interrupted for instance during 
the playback when videos and. games, are enj oyed ^by. playback of the optical 
information medium. That is to' say that so-called' seamless . playback, wherein th< 
feeling of integration when video and games are enjoyed,, is not killed, is not 
possible. -^^kV': ^' -^^ ^ : " ' ' 

0009 

[Means to solve the problems] 
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This invention is the result of a study of problems as mentioned above in 
such existing optical information media, and it has the aim to offer an optical 
information medium that, in an optical information medium with the possibility 
of inscription of the glued together type, can carry out playback as an optical 
information medium of the dual layer type. In order to achieve this aim, in this 
invention the situation is arranged that at the time of recording, inscription 
from one side of the optical information medium in 2 information recording 
layers that consist of an organic pigment, is possible, and the situation is 
arranged that at the time of playback, reading from one side of the optical 
information medium in 2 information recording layers is possible. 

0010 

That is to say that the optical information medium of this invention is a 
medium with the characteristic that it has, in an optical information medium 
wherein information that can be read optically, can be recorded and played back, 
a first information recording layer 12 that consists of an organic pigment, 
whereby information can be optically recorded by irradiation with laser light 
for recording, and a second information recording layer 12* that consists of an 
organic pigment whereby information can be optically recorded by irradiation 
-with laser light for recording, and an interstitial layer 11 for focussing that 
As established between these first and second information recording layers 12 
and 12', and that has transmissivity for the above mentioned laser light for 
recording and the laser light for playback, and first and second substrates 5 
and 5 V. that have been established at the outer side of first and second 
information recording layers 12 and 12', and that at least the first substrate 5 
and the first information recording layer 12 have transmissivity for laser light 
for recording and laser light for playback, and that the second information 
recording layer 12' is a layer wherein a signal is recorded by the fact that the 
laser vlight for recording that has incided via first substrate 5 and first 
information recording layer 12 that have transmissivity if focussed. 

0011 

In other words, it has the characteristic that it has, in an optical 
information medium wherein information that can be read optically, can be 
recorded and played back, on the first substrate 5, first disc (1) wherein first 
information recording layer 12 that consists of an organic pigment whereby 
information can be optically recorded by irradiation with laser light for 
.^recording, has been established, and on second substrate 5', second disc 1' 
wherein second information recording layer 12' that consists of an organic 
pigment whereby information can be optically recorded by irradiation with laser 
light for recording, has been established, and that the sides of the above 
mentioned information recording layers 12 and 12' of these first and second 
discs 1 and 1' are glued together, and that between these information recording 
layers 12 and 12',. interstitial layer 11 for focussing that has transmissivity 
for laser 'light for recording and laser light for playback, is formed, that at 
least first, substrate 5 and the first information recording layer 12 have 
transmissivity for laser light for recording and laser light for playback, and 
that the second information recording layer 12' is a layer wherein a signal is 
recorded by the fact that the laser light for recording that has incided via 
first substrate 5 and first information recording layer 12 that have 
transmissivity is focussed. 

0012 

Herein, interstitial layer 11 for focussing can also serve as adhesive layer 
that glues a pair of discs 1 and 1' together. Moreover, in the back side of 
first and second information recording layers 12 and 12' wherein laser light for 
recording and playback incides, also a first and second reflecting layer 13 and 



i 

13' that reflect the laser light for playback, can be established. In this case, 
one of the reflecting layers 13 and 13' is a semi-transmissive reflecting film 
wherethrough a part of the laser light for playback can pass. Moreover, because 
laser light for playback is reflected at the interface of these layers and 
information recording layers 12 and 12' when, touching information recording 
layers 12 and 12', layers with a different refractive index for laser light for 
playback than these information recording layers 12 and 12 ' are formed, it 
hereby also can have a function as reflecting layer. 

0013 

In such an optical information medium, recording and playback of information 
are carried out as follows. That is to say that from the side of first substrate 
5, via this substrate 5, laser light for recording is focussed in the respective 
first and second information recording layers 12 and 12 ' and a signal is 
recorded, and that at the time of playback, from the side of first substrate 5, 
respectively laser light for playback is focussed in first and second 
information recording layers 12 and 12', and the recorded signal is played back. 

0014 

When this is described more in the concrete, laser light for recording from 
the side of first substrate (5), via this substrate (5), is focussed in the 
first information recording layer (12) and a signal is recorded. Moreover, from 
the side of first substrate (5), via this substrate (5), second (first ? 
translator) information recording layer (12), and interstitial layer (11) for 
focussing, laser light for recording -is focussed in the .second information 
recording layer (12') and a signal is recorded Moreover , also at the time of 
playback, laser light for playback from the side of- first substrate (5) , is 
focussed in first (and second ? translator) information recording layers (12) 
and (12*), and the recorded signal^, is played.Jback . Moreover, from the side of 
first substrate (5), via this substrate (5) / 'second (first ? translator) 
information recording layer (12), and interstitial layer (11) for focussing, 
laser light for playback is focussed in the second information recording layer 
(12'), and the recorded signal is played back. 

0015 

At the time of recording of the above mentioned information, for instance the 
surface of first substrate 5 is locally deformed by the fact that laser light 
for recording is focussed in first information recording layer 12, and a signal 
is recorded. Or the photosenstivity of the first and second information 
recording layers 12 and 12 ' is locally changed by the fact that laser light for 
recording is focussed in these first and second information recording layers 12 
and 12', and a signal is recorded. That is to say that by the local deformation 
of substrate 5 and concomittant the local deformation information recording 
layer 12 and reflecting layer 13, or by the local change of the photosensitivity 
of information recording layers 12 and 12 ' , pits that accompany, the changes of 
the length of the light passage are formed in the light that returns to the 
optical pick-up, and that from these pits, the signal can be optically played 
back. 

0016 

When, with such an optical information medium, laser light for recording is 
focussed in second information recording layer 12', and recording of a signal is 
carried out, this laser light for recording is passed through first information 
recording layer 12, and recording is carried out. Because this laser light for 
recording is focussed in second information recording layer 12', the power 
density of this laser light is maximal in second information recording layer 
12'. Because then first information recording layer 12 slips out of the focus of 



the laser light for recording, it gets the so-called defocussed state. 
Consequently, the light density of the laser light for recording is extremely 
small for first information recording layer 12 closest to you. Consequently, 
first information recording laser 12 does not collapse, and is not damaged or 
changed, and in second information recording layer 12', the laser light for 
recording is focussed, and the prescribed signal can be recorded. 

0017 

More in the concrete, as will be discussed below, the power density of the 
laser light for recording that passes through first information recording layer 
12 has almost no influence on first information recording layer 12, if it is 
1/10 or less as compared with the general laser power density at the time that a 
signal is recorded by radiation of laser light for recording on second 
information recording layer 12*. In other words, if the surface area of the 
passing light beam of the laser light for recording that passes through first 
information recording layer 12, is 10 times the surface area of the spot of 
laser light for receding that is focussed in second information recording layer 
12*, or more, when laser light for recording is focussed on second information 
recording layer 12*, and a signal is recorded, the power density becomes 1/10 or 
.less, and the first information recording layer is absolutely not influenced by 
-.this laser light for recording. 

0018 

In the case that laser light for recording from an optical pick-up is 
focussed in second information recording layer 12' by a focussing servo, and a 
signal is recorded, such a servo is carried out that the focus of the laser 
light for recording is always present in second information recording layer 12'. 
The focus .depth fd of the laser light for recording has some width. When the 
wavelength of the laser light for recording is X, and the numerical aperture of 
objective lens o of the optical pick-up is NA, the focus depth fd of the laser 
light for recording is fd = ^/(NA)^. Actually, focussing servo of the optical 
. pick-up is carried out in such a way that a part of this focus depth fd is 
located in second information recording layer 12 ' . 

0019 

In this case, the reduction of the power density of the laser light for 
recording that passes through first information recording layer 12, as has been 
.'discussed above, to 1/10 of that of second information recording layer 12' or 
less, in itself is bringing the surface area of the passing light beam of the 
laser light for recording that passes through first recording layer 12 at 10 
times the surface area of the spot of the laser light for recording that is 
focussed in the second information recording layer 12 (12' ? translator). That 
is to say that in the case that the spot diameter in a part of the focus depth 
fd of the laser light for recording, in short, the minimum spot diameter of the 
laser light for recording that is focussed in second information recording layer 
12', is d, and in this case the diameter of the passing light beam of the laser 
light for recording that passes through first information recording layer 12 
closest to you, is D, it means that D^/d^ > 10. 

0020 

When the refractive index of interstitial layer 11 for focussing is n, the 9 
of the laser light for recording in interstitial layer 11 for focussing can be 
presented as NA = n sin 9. When here the distance from focus f of the laser 
light for recording to first information recording layer 12 closest to you is 5, 
the diameter D of the passing light beam of the laser light for recording that 
passes through first information recording layer 12 can be expressed as D = 2 6 



tan 0. In order to obtain D^/d^ > 10, consequently 5 is set at > (10 d^/4 tan^ 9) . 
Because, as mentioned above, focus servo is carried out in such a way that focus 
f of the laser light for recording is present in second recording layer 12 ' , the 
first information recording layer is almost not influenced by the laser light 
for recording if finally the distance between this second information recording 
layer 12* and first information recording layer 12 is established at (10 d^/(4 
tan^ 9) ■'■'^^ or more, when a signal is recorded in second information recording 
layer 12'. The thus recorded signal can be played back by focussing laser light 
for playback from the side of one substrate 5, in the respective information 
recording layers 12 and 12'. Hereby, playback as a so-called optical information 
medium of the dual layer type is possible. 

0021 

[Situation of execution of the invention] 

Subsequently, details of the situation of execution of this invention are 
described in the concrete, referring to figures. As an example of the optical 
information medium of this invention, an example of the postscript (? ) type of an 
optical information medium of the dual layer type, with a 2 layer playback 
system in one recording surface of 2 layers at one side by glueing together both 
sides, is shown in figure 1, figure 3 and figure 4. As is shown in figure 3 and 
figure 4, disc 1 has a transparent disc shaped substrate 5 that has center hole 
4 in the center. This substrate 5 is best made of a transparent resin such as 
polycarbonate and polymethylmethacrylate (MMA) , but by establishing such a resin 
layer etc. that formation of pre-grooves in the surface is possible, also a 
glass substrate can be used. 

0022 ' ' ■ ' • - 

At the outside of above mentioned center hole 4 in one side of this substrate 
5, a clamping area is establishedij^yand\ in j-the^^^^^^ of the outer circumference 

thereof, information recording domain' r is established. As is shown in figure 1, 
figure 2 and figure 4, tracking guide 3 that consists of a spiral groove, is 
formed in a part of information recording domain r in the surface of substrate 
5. The standard of the pitch of this tracking guide 3 is 0.74-0.8 fxm. 

0023 

For instance, an organic pigment etc. is painted with a means such as the 
spin coating method on the main surface of a part of the above mentioned 
information recording domain of substrate 5, information recording layer 12 .is 
formed, and on this information recording layer 12, reflecting layer 13 that 
consists of a metal film of gold, aluminium, silver or copper etc., or an alloy 
film thereof, is formed. This reflecting layer 13 is a semitransparent layer 
that has transmissivity for light, and it forms for instance an extremely thin 
metal film as mentioned above. Moreover, instead of a metal film, also one that 
is a film of a transparent resin such as a silicone resin, and that has a 
refractive index that differs from that of information recording layer 12, can 
be established. Moreover, also a film of an inorganic material such as SiC and 
SiN can be established as reflecting layer 13. 

0024 

As mentioned above, apart from disc 1 wherein information recording layer 12 
and reflecting layer 13 have been formed in the surface of substrate 5, also 
disc 1* is prepared. Substrate 5' of this disc 1' is a disc with the same size, 
that has been formed with the same material as above mentioned disc 1, and in 
its main surface, tracking guide 3' as of above mentioned substrate 5 is formed, 
and hereon, reflecting layer 13' and information recording layer 12' are 
established. For instance, on the transmissive (substrate ? translator) , first 
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reflecting layer 13' that consists of a film of a metal such as gold, aluminiiim, 
silver or copper, or a film of an alloy thereof, is formed. It is not always 
necessary that this reflecting layer 13* is semitransparent as reflecting layer 
13 of above mentioned disc 1, and it may be semitransparent or completely 
reflecting. Subsequently, an organic pigment etc. is painted with a means such 
as the spin coating method, and information recording layer 12' is formed. 

0025 

These 2 discs 1 and 1* are glued together. With for instance the spin coating 
method or screen printing method, a reactive curing resin is painted as an 
adhesive on the main surface of at least one of the 2 discs 1 and 1 ' , and these 
surfaces are piled upon each other, facing each other, and the above mentioned 
reactive curing resin is cured. Hereby, the main surfaces of the 2 discs 1 and 
1 ' are glued together by the adhesive that has been formed by the fact that the 
above mentioned reactive curing resin is cured. In this case, the surfaces of 
discs 1 and 1 ' wherein information recording layers 12 and 12 ' have been formed, 
are glued to each other, 
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For instance, discs 1 and 1' are glued together by taking one side of at 
'^least 1 of the discs 1 and 1' that should be glued, as the upside, dropping down 
an adhesive that is not cured hereon, and simply piling discs 1 and 1' as such 
upon each other, and pressing. Or 1 side of at least 1 of the discs 1 and 1' 
that should be glued, is taken as the upside, and a thermosetting resin that is 
not cured, is dropped hereon as the adhesive. Thereafter, the prescribed 
surfaces of the 2 discs 1 and 1' that should be glued, are piled upon each 
other. Hereby, the adhesive comes to spread between discs 1 and 1' by pressure 
from discs 1 and 1' and the capillary phenomenon. When this adhesive has spread 
in the, entire surface at the side of the inner circumference between discs 1 and 
1', both discs 1 and 1' are rotated with a high speed, and the excessive 
thermosetting resin is shaken off. Subsequently, the thermosetting resin is 
irradiated by infrared rays from the side of one surface of transparent discs 1 
and 1', and it is cured, and forms an adhesive layer, and by this adhesive, both 
discs 1 and 1* are firmly fixed to each other. 

0027 

It is necessary that this adhesive is formed with the use of a solvent 
..^wherein reflecting layers 13 and 13* and information recording layers 12 and 12' 
.are not dissolved. Discs 1 and 1' are for instance glued as has been discussed 

above by dissolving monomethylsiloxane (for instance: KR 220, product of 
,Shinetsu Chem. Ind. Co.) in cyclohexane, and painting it on the adhesive surface 

of at least one of the discs 1 and 1'. Such adhesives are cured at a temperature 

of 60-100° C. As the adhesive, in addition epoxy, hot melt and acryl of the 2 

liquids mixing type can be used. 

0028 

In this way, the adhesive layer whereby the 2 discs 1 and 1' have been glued 
together, constitute at least a part of interstitial layer 11 for focussing that 
divides the focus distance of the 2 information recording layers 12 and 12', and 
it has to be transparent to laser light for recording and playback. In the 
example that is shown in figure 1 and figure 2, for instance, the adhesive layer 
also serves as interstitial layer 11 for focussing. Moreover, when the impact 
resistance of the optical information medium is considered, the hardness of the 
adhesive layer after curing preferably is higher than the hardness of the 
substrate . 
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When a signal is recorded in such an optical information medium, laser light 
for recording from the substrate 5 side of disc 1 is focussed from objective 
lens o of the optical pick-up in first information recording layer 12 closest to 
you, and in this moiety, a pit is formed and a signal is recorded, as is shown 
by the solid line and dotted line in figure 1. In this case, the laser light for 
recording in first information recording layer 12 closest to you passes through 
this information recording layer 12, and reaches the other information recording 
layer 12' via interstitial layer 11 for focussing. The laser light for 
recording, however, is absorbed and reduced by first information recording layer 
12 closest to you, and the second information recording layer 12' at the inner 
side shifts away from the focus of the light for recording and playback, and 
comes in the so-called defocussed state. Therefore, the laser light for 
recording causes almost no optical action in second information recording layer 
12' at the inner side. Consequently, the laser light for recording is focussed 
in first information recording layer 12 closest to you, and can record the 
prescribed signal only in this information recording layer 12, without causing 
failure, damage and changes in second information recording layer 12' at the 
inner side. 

0030 

Subsequently, laser light for recording from objective lens o of the optical 
pick-up is focussed in second information recording layer 12' of second disc 1' 
from the substrate 5 side of the first disc^l, and in this moiety, a pit is 
formed and a signal is recorded, as is shown by .the 2 dots-1 stripe line in 
figure 1. In this case, the laser light for recording is focussed in second 
information recording layer 12' at the inner side via first information 
recording layer 12 closest to 'you, but it has been .verified that information 
recording layer 12 is not influenced by the laser, light for recording if, in the 
case that first information recoding layer 12. closest to you consists of an 
organic pigment, the laser power 5¥* tihe laser' light for recording that passes 
herethrough, is 2 mW/fom^ or less. 

0031 

Second information recording layer 12 (12' ? translator) at the inner side 
consists of an organic pigment., and in the case that substrate 5' is a resin 
substrate of polycarbonate or MMA etc., a laser power density of the laser light 
for recording that is focussed in case of recording in second information 
recording layer 12 (12' ? translator) at the inner side, in the order of 10-20 
mW/|im^ is sufficient. If the power density of the laser light: for recording that 
passes through first information recording layer 12 closest to you, is 1/10 of 
the power density of the laser light for recording that is focussed in second 
information recording layer 12' at the inner side or less when a signal is 
recorded in second information recording layer 12' at the inner side, 
consequently a signal can be recorded in second information recording layer 12' 
at the inner side without exertion of an influence of the laser light for 
recording oh first information recording layer 12 closest to you. in other 
words, the surface area of the light beam of the laser light for recording that 
passes through first information recording layer 12 closest to you may be 10 
times the surface area of the spot of the laser light for recording that is 
focussed in second information recording layer 12' at the inner side, or more. 

0032 

A scheme of the situation in the case that a signal is recorded in second 
information recording layer 12' at the inner side, is shown in figure 2. In this 
figure 2, reflecting layer 13 has been omitted. In figure 2, D is the diameter 
of the light beam of the laser light for recording that passes through first 
information recording layer 12, fd is the focus depth, d is the spot diameter of 



the laser light for recording in focus f, F is the focus distance of the laser 
light for recording^ 5 is the distance from focus f to first information 
recording layer 12, and 0 is the gradient of the light beam to the optical axis 
of the optical pick-up. If the numerical aperture of objective lens o of the 
optical pick-up is NA and the refractive index of the medium wherethrough the 
laser light for recording passes, is n, the focus depth fd = A,/(NA)^, and NA = 
n.sin 9. Consequently, 9 depends on the refractive index of the medium 
wherethrough the laser light for recording passes, but for convenience* sake, in 
figure 2, 9 has been drawn as being fixed. Of course, focus distance F also 
depends on the medium wherethrough the laser light for recording passes, and on 
its thickness. 
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When, in figure 1, laser light for recording has been focussed in second 
information recording layer 12' at the inner side via first information 
recording layer 12 closest to you by a focus servo, such a focus servo is 
carried out that focus f of the laser light for recording in figure 2 is in the 
position of second information recording layer 12' at the inner side. 
Consequently, the spot diameter of the laser light in second information 
recording layer 12' at the inner side is d. 

0034 

The fact that in this case the power density of the laser of first 
information recording layer 12 closest to you is set at 1/10 times or more the 
power density of the laser of second information recording layer 12 ' at the 
inner side or more (less ? translator) , means that the surface area of the 
passing light beam of the laser light for recording of first information 
recording layer 12 closest to you is set at 10 times the surface area of the 
laser spot that is focussed in second information recording layer 12 ' at the 
inner side or more. In other words, it means that D^/d^ > 10. Because D = 2 6 
tan 9, the situation is created that the signal of second information recording 
layer 12' at the inner side is recorded without an influence of the laser light 
for recording on first information recording layer 12, by chosing such as 
distance 6 from focus f to first information recording layer 12 that (2 6 tan 
9)Vd2 > 10. 

0035 

Because sin 9 = NA/n = (= with 2 dots) 0.375 when for instance, in the case 
of a DVD, NA is 0.6, and refractive index n of interstitial layer 11 for 
focussing between first and second information recording layers 12 and 12' is 
1.6, 9 = (= with 2 dots) 22°. That is to say that tan 9 = {= with 2 dots) 0.404. 
When the minimum spot diameter d in the focus of laser light for recording is 
1.3 |im, when the intensity is I/e^, 5 > (10 dV4 tan^ 9)^^^ viz. 5 > 5.09 fim or 
more in setting the power density of the laser of first information recording 
layer 12 closest to you at 1/10 times the power density of the laser of second 
information recording layer 12' at the inner side. 

0036 

Because here the laser light for recording is focussed in second information 
recording layer 12' at the inner side by a focus servo, its focus f coincides 
with the position of second information recording layer 11 (12' ? translator). 
Consequently, if the distance of information recording layers 12 and 12' closest 
to you and at the inner side, that are separated by interstitial layer 11 for 
focussing, is set at ca . 5 fom or more, the signal of second information 
recording layer 12 ' at the inner side can be recorded without an influence of 



the laser light for recording on first information recording layer 12 closest to 
you. In the recording, of course the laser light for recording by the optical 
pick-up is submitted to tracking servo by pregrooves 3 and 3*, that are tracking 
guiding means . 
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When the thus recorded signal is played back, the recorded signal is read by 
focussing laser light for playback from the side of substrate 5 in information 
recording layers 12 and 12* by the optical pick-up, in the same way as in the 
case of recording. That is to say that the signal that has been recorded in 2 
information recording layers 12 and 12' is read from 1 side of the optical 
information medium, and the signal can be read as in an optical information 
medium of the dual layer type. Hereby, for instance the same memory capacity in 
the order of 8.5 GB as in this dual layer can be obtained in an optical . 
information medium that is matched to DVD regulations. /\ c':y4^ / A 7 \ 



By the fact that, as has been discussed above, laser light for recording is 
focussed from the side of substrate 5 in information recording layers 12 and 
12', information recording layers 12 and 12' are decomposed by heat, and 
generate heat, and hereby the surface of first substrate 5 is locally deformed. 
This deformation of the surface of substrate 5 acts on information recording 
layer 12 and reflecting layer 13, and also their interface is deformed. 
-,:':';Moreover , by the above mentioned thermal decomposition, the optical properties 
'\,of first and second information recording layers 12 and 12' are localy changed. 



By the above mentioned local deformation of sustrate 5 and the local 
deformation of information recording layer 12 and reflecting layer 13, 
concomittant with this deformation, and by the local change of the optical 
, properties of information recording layers 12 and 12', pits that are 
concomittant with the local changes of the length of the light passage that 
differs from that of other moieties, are formed, and by the so-called returning 
light ^from these pits, that, comes to be reflected in the optical pick-up, the 
signal can be optically played back. 

0040 • 

The playback light from the side of substrate 5, that has been focussed and 
incided at the side of first information recording layer 12, is reflected at the 
interface of first information recording layer 12 and reflecting layer 13, and 
this returning light is received by the optical pick-up. By the local 
deformation of first substrate 5 and the local deformation of first information 
-.^.recording layer 12 and reflecting layer 13, concomittant with this deformation, 
.and by the local change of the optical properties of the first information 
•recording layer 12, differences of the length of the light passage of the 
returning light in the pit moiety and other moieties are produced, and hereby, 
the signal can be played back. tt- 



On the other hand, the playback light that passes from the side of substrate 
5 through firs% information recording layer 12 in the unfocussed state, and is 
focussed and incides at the side of second information recording layer 12' at 
the inner side, is reflected at the interface of second information recording 
layer 12' and reflecting layer 13, and this returning light is received by the 
optical pick-up. In this case, differences of the length of the light passage of 
the returning light in the pit moiety and other moieties are produced by the 
local changes of the optical properties of second information recording layer 
12', and hereby, the signal can be played back. 
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When subsequently, the example of figure 5 is described, protective films 14 
and 14' that consist of a silicone resin film or silane film etc., are 



established immediately above the above mentioned information recording layers 
12 and 12' in this optical information medium, instead of a reflecting layer 
that consists of a metal film. Whereas the refractive index of the laser light 
for playback of such protective layers 14 and 14' is in general about 1.5, the 
refractive index of information recording layers 12 and 12* that consist of an 
organic pigment as mentioned above, is higher, 2.0 or more. Therefore, the laser 
light for playback is reflected at the interface of information recording layers 
12 and 12', and protective layers 14 and 14'. Consequently, such information 
recording layers 12 and 12' and protective layers 14 and 14' with different 
refractive indices can optically perform instead of above mentioned reflecting 
layers 13 and 13'. In this example, protective layer 14' has been established, 
but if the refractive index of protective layer 14 ' is almost the same as that 
of substrate 5, protective layer 14' may be omitted. 
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In the example of figure 6, a reflecting layer that consists of a metal film 
and a protective layer as mentioned above are not established, and the adhesive 
layer that glues the 2 discs 1 and 1 ' together also serves as interstitial layer 
11 for focussing, and the laser light for playback is reflected at the interface 
of this • interstitial layer 11 for focussing and information recording layers 12 
and 12'. That is to say 'that reflected light of the laser light . for recording is 
•obtained for reading of the signal, using the reflection in the interface of 
information recording layers 12 and 12' and interstitial layer 11 for focussing. 

0044 

In the above mentioned examples, grooves that,, form tracking guides 3 and 3' 
have been established in a pair of discs 1 and 1' in such .a way that they face 
each other coinciding in mutually corresponding positions .■ .On 'the other hand, as 
is for instance shown in figure 7,^.^ the tracking guides 3 and 3' may also be 
arranged in the pair of discs 1 aiici*!'' with"- a'* shift with respect to each other 
in the direction that perpedicularly crosses the tracking direction. Moreover, 
this tracking guide 3 not only is a concave groove at the side of substrates 5 
and 5', but tracking grooves 3 and 3' of at least 1 of the -discs 1 and 1 ' .may be 
protrusions from the surface of substrates 5 and 5'. 

0045 

[Results of the invention] 

With the optical information medium of this invention and the methods of 
recording thereof, it is, as has been explained above, possible to record ' 
information in 2 information recording layers from one side of the optical 
information medium, and at the time of playback, it is possible to read the 
signal from one side as an optical recording medium of the so-called dual layer 
type. Consequently, recording and playback of information that has been recorded 
with a high density are possible from only one side in an optical information 
medium with the possibility of recording. Hereby, recording and playback of 
information of a large memory capacity are possible without turning of the 
optical information medium. Because in addition recording and playback of 
information are possible form the same side, turning of the optical information 
medium and exchanging of 2 optical pick-ups, are not necessary, and a so-called 
seamless recording and seamless playback are possible. 

[Brief description of the figures] 

[Figure 1] 

is a side view of a longitudinal section of an important part that shows the 
layer structure of the optical information medium of this invention and an 
outline of the situation at the time of its recording. 



[Figure 2] 

is a general magnification of an improtant part that shows the focussing 
state of the laser light for recording when a signal is recorded in fhe second 
information recording layer at the inner side of this optical information 
medium. 

[Figure 3] 

is a semi-cross section, analitical perspective view of the state before 
glueing 2 discs that show and example of this optical information medium, 
together. 

[Figure 4] 

is a partial longitudinal section that shows this optical information medium. 
[Figure 5] 

is a side view of a longitudinal section of an essential part that shows the 
layer structure of another optical information medium of this invention and the 
situation at the time of recording in general. 

[Figure 6] 

is a side view of a longitudinal section of an essential part that shows the 
layer structure of another optical information mediiam of this invention and the 
situation at the time of recording in general. 

[Figure 7 

is a side view of a longitudinal section of an essential part that shows the 
layer structure of another optical information medium of this invention and the 
situation at the time of recording in general. 

[Explanation of the symbols] 
1 disc 
1 ' disc 

5 first substrate 
5' second substrate 

11 interstitial layer for focussing 

12 information recording layer 
12 ' information recording layer 

13 reflecting layer 
13' reflecting layer 

15 moiety wherein the optical properties of the information recording layer 
have changed 

15' moiety wherein the optical properties of the information recording layer 
have changed 
o objective lens of optical pick-up 



